Expression patterns of voltage-dependent calcium channel alpha 1 subunits (alpha 1A-alpha 1E) mRNA in rat retina.
The transcript levels of the genes encoding for the different alpha1 (alpha1A-alpha1E) subunits of voltage-dependent calcium channels (VDCCs) were studied in the retina of the rat using RT-PCR, Northern blotting, and in situ hybridization. Abundant expression of alpha1A and alpha1B was found with RT-PCR and on Northern blots of total retina RNA, corresponding with high expression levels in all nuclear layers (outer and inner nuclear layers and the ganglion cell layer) of the retina. VDCC alpha1D mRNA was also present in all nuclear layers of the retina but at less abundant levels than alpha1A or alpha1B. Expression level of alpha1C in the retina was low as deduced from a faint Northern blot signal and a moderate yield after PCR amplification. VDCC alpha1E specific amplification of retinal cDNA yielded a longer product (designated alpha1E-L) than obtained from the hippocampus. Nucleotide sequencing of this PCR product revealed a 129 bp insert which is largely homologous (97%) with a previously described insert in the same position in human alpha1E cDNA. In situ hybridization in rat brain showed a differential expression pattern of the long and short variants of alpha1E mRNA. Northern blotting of retinal RNA confirmed the absence of the short variant (alpha1E-S), while alpha1E-L was present at low levels. In situ hybridization detected a significant level of expression of alpha1E-L in the inner nuclear layer. The prevalent expression of alpha1A and alpha1B, and to a lesser extent, of alpha1D, indicates that P/Q-, N-, and L-type calcium currents play a prominent role in the various cell types involved in the retinal signal-transduction pathway. The absence of alpha1C transcript in the retina suggests that the slowly inactivating L-type calcium currents involved in neurotransmitter release from the terminals of photoreceptors and bipolar cells may be encoded by the alpha1D isoform.